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FIG 3 - Interworking von R1 und R2 via iSUP 
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BOX PCT 

IN THE UNITED STATES DESIGNATED/ELECTED OFFICE 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
UNDER THE PATENT COOPERATION TREATY - CHAPTER II 

AMENDMENT "A" PRIOR TO ACTION AND 
SUBMISSION OF SUBSTITUTE SPECIFICATION 

APPLICANT(S): GRADISCHNIG, K. 

ATTORNEY DOCKET NO: P01 ,0071 

INTERNATIONAL APPLICATION NO: PCT/EP99/06239 

INTERNATIONAL FILING DATE: 25 AUG 1999 

INVENTION: SIGNALING SYSTEM OF A 

SIGNALING POINT 

Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

Applicant herewith submits an amendment and substitute specification in 
the above-referenced pet application, and requests entry of same prior to 
examination in the United States National Phase. 



IN THE SPECIFICATION 

Cancel the specification as filed, and substitute therefore the substitute 
specification provided herewith. 

IN THE CLAIMS 

Cancel claims 1 - 10 as filed, and insert therefore new claims 11 - 20 as 
follows: 



2 

- - What is claimed is: 

11. A method for operating a signaling system of a signaling point, the 

method comprising the steps of: 

determining for a received signaling message on the basis of a network 
identifier, the identity of a network to which the signaling message belongs; 

taking from a routing table belonging to the network identity, items of 
information for routing of the signaling message, wherein the signaling system 
accesses the routing table using the signaling point code of the signaling 
message; 

determining on the basis of the type of routing information taken from the 
routing table, whether an item of routing information is present indicating a link or 
linkset one of for forwarding the signaling message, or for denoting a network 
identifier; and 

supplying the signaling message for the routing, if the item of routing 
information taken from the routing table is a network identifier. 

1 2. The method according to claim 1 1 , further comprising the step of: 
defining the network identifier of a signaling message by the link or linkset 

via which the signaling message was received. 

1 3. The signaling system according to claim 1 2, further comprising the 

step of: 

indicating the network identifier of a signaling message in the signaling 
message itself. 

14. The signaling system according to 1 3, further comprising the step 



3 



of: 

using the cited new routing to cause the system to switch signaling 
messages between two different signaling systems. 

15. Signaling system according claim 14, further comprising the step of: 
using the cited new routing to cause the system to realize an 

internetworking with other networks. 

1 6. A method for routing comprising the steps of: 

determining, for a received signaling message, the identity of the network 
to which the signaling message belongs on the basis of a network identifier; 

taking from a routing table belonging to the network identity, items of 
information for routing of a signaling message, wherein the routing table is 
accessed using the signaling point code of the signaling message; 

determining on the basis of the type of routing information taken from the 
routing table, whether an item of routing information is present that indicates a 
link or linkset useful, one of, for forwarding of the signaling message, or for 
denoting a network identifier; and 

repeating application of the signaling message to the routing, if the item of 
routing information taken from the routing table is a network identifier. 

17. The method for routing according to claim 16, further comprising 
the step of: 

defining the network identifier of a signaling message by the link or linkset 
via which the signaling message was received. 



4 

18. The method for routing according to claim 17, further comprising 
the step of: 

indicating the network identifier of a signaling message in the signaling 
message itself. 

19. The method according to claim 18, further comprising the step of: 
using the cited new routing to switch signaling messages between two 

different signaling systems. 

20. The method according to claim 19, further comprising the step of: 
using the cited new routing to enable a network to internetworking with other 
networks. - - 

IN THE ABSTRACT 

Cancel the Abstract as filed, and insert therefore on a separate page the 
following Abstract of the Disclosure: 

-- ABSTRACT OF THE DISCLOSURE 

A signaling system that enables the interworking of different signaling systems 
via virtual network tunnels. The signaling system is operated by a method using a 
network identifier to identify a network to which a signaled message belongs. 
Items of information for routing the signaling message are taken from a routing 
table belonging to the network identity. The signaling message is supplied for 
routing if the routing information is a network identifier. - - 
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REMARKS 



A substitute specification and a proper Abstract of the Disclosure are 
provided herewith which make editorial changes in order to conform to standard 
US practice. A marked-up copy of the specification is also provided reflecting the 
changes made. 

In addition, the claims as filed have been canceled and replaced by new 
claims that more clearly set forth applicant's invention. 

No new matter has been inserted into the application. 

Applicant submits that this application is in proper condition for 
examination in the United States National Examination Stage, which action is 
earnestly solicited. 




Steven H. Noll (Reg. No. 28,982) 
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Sp e cif i cation 

Sig n al i n g-s yst em of-e- signa l ing point 

Substitute Specification: 

- - SIGNALING SYSTEM OF A SIGNALING POINT 
5 BACKGROUND OF THE INVENTION 

Field of the Invention: 

fa The present invention generally pertains to signaling systems, and particularly 
^ to channel-oriented signaling systems. 
]p 

-i Discussion of the Related Art: 

%■ c ystpm ^ tnr rtK nmpi o inthe r« gna iini isvs t em Ordinarilv. in channel-oriented si g nali ng 

a; systems, such as the Signaling System R5, it is possible for a signaling point to 
fs communicate with its&n^or=-respectivetv Jtself or to set up a connection with itself, via a useful 
channel loop. 

In t he Gign at ing system no. 7 (called ZGS7 for short in the following), this is not pos s ible. However, such 

Wfr^e However. in Signaling System 7. also called SS7 or ZGS7, this is not possible, 
20 although such loops would be advantageous for the solution of a plurality of pro bl ems. 
problems including the interworking of different signaling systems. 



For the interworking of different signaling systems, it is a significan t-sim p lifi c ation i n 
impie-mentation would be extremely expedient if all signaling systems interwork with a 
designated signaling system, rather than each signaling system interworking with every 

Other. Anot h er technical problem that can be so lved using similar methods is- incoming link s et [ or: link set] / 

D P C s cr eening (se e e ^g. Q -705y§ 8) ;- 

In addition, technical problems associated with using similar methods, such as 
incoming linkset/DPC 

screening as set forth in protocol Q.705, §8, would also be solved, 

In t^ZGS7, a signaling point is identified by an address, called the signaling 
point code (SPC). If the signaling point code is used as the destination address, it is 
also called the destination point code (DPC). If &a signaling point designates an 
originating address, it is called the origination point code (OPC). 

In general, level 3 of the message transfer part (MTP) cannot send a message to 
its own signaling pointed o r , r esp ective^ code or cannot receive a message from itself. 
Certain users of the message trans fe r part -MTP, for example TUP and ISUP, also normally 
cannot send channel-related messages to themselves, even if the message transf e r part MTP 
were to enable this. 

In orde rno n eth ei es s to enable such loops, special methods have been implemented 

that consist essentiallyin-t h e f o rmation o f loops by specific si g nal i ng - ch a nne ls ; o n which loops of lOOPS 

specifying signaling channels on which the destination and/or sender address are 
inwr4e&eoi^ or complemented. If necessary, similar user-specific 

modifications must be carried out for users. 



Another possible solution &*to this problem in system s that support the multiple network design 
(further explained below) WOUld be to USe what are known as physical network tunnels. In order to 

r -air- i r ^ni n imir rimnwn nn n loop Hnio tunnels, wherein a li nk, known as a loop 
link, is fed back in a loop from a signaling point to the same signaling point, and two 
different network identities are allocated thereto, one at the input side and the other at 
the output side. 

However, physical tunnels have the disadvantage that their use requires 
additional w^nm ,nnn P imhs. ^hardware, such a s the loop links, etc., and messages that 
must travel through the tunnel experience an additional delay. 



p Th e invention is based on the ob je ct of indicating a system th a t mak e s the network tunnel possibl e wi t hout the cited 

3 disadvantag e s. 

j| Thia ?bj>Ct^ hytn n m™ nf n flystmri according to claim l.SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to provide a system that 
makes network tunneling possible, 

20 It is a further object of the invention to provide a system t hat makes virtual 

tunneling possible. 

Th, uivnntivn dm™ n flt is another object of the inven tion to provide a system wherein 
the virtual tunnel considerably reduces additional hardware outlay and time delay, 
25 withoutheweve^ requiring a large development expense. 



I n the followin g, t he i n v en tion-is ex pl ai n e d in more detail with the aid of th e drawing , wh ic h - comprises 

fe^feHFe^r These and other objects of the invention will become apparent from careful 
review of the following detailed description of the preferred embodiment, whic h is to be 
5 read in conjunction with study of the accompanying drawing figures. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 shows a method according to the present invention; 

Figure 2 shows forms of incoming linkset/ DPC screening according to the 
present invention. 

Figure 3 shows an interworking of various signaling systems according to the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

20 

The invention i s expiain ed4rH«efe present invention will now be described in detail on 
the basis of the system ZGS7, also known as Signaling System 7 (SS7), The 
description assumes a multiple network system that supports 32 MTP networks. 



In the ZGS7, a network is identified by what is know n as an (exteman an external 
network indicator ff^mhat NL which is contained in&e externally observable messages. 

In the messages, two bits are reserved for the Ni; ther e fore J ML Therefore, up to four 
5 networks can be distinguished in a node. Sinc e n ormally aAlthough a normal signaling link 

belongs to Only one network, it has however com e4e~ be recognize d that in or der l o is possible to 

sufficiently distinguish the network it i s suffi cie nt t o a iio ca te by allocating individual links to 
particular networks. Therefore, the T he Ni is th e refo r e Nl is no longer required as a 
2 distinguishing feature. 

m 

2; In fact, there are systems- already existing or in the planning stages- that support more 
S than four (e.g., 8 or 32) signaling networks. A network identity NlD (networidd e ntifier) 
s m is&epeby internally allocated to each signaling link or link set , and an NI is externally 
^ allocated to each internal network identifier NID. Networks having different internal 
IB identity can thereby use the same external NI throughout. Each ( int e rnal) network is t he r e b y 

i nternally compl e t e ly se parat ed f rom - the oth e r n e tworks. (This method of th e dec oiip H ng- o f the extern al Nl-andthe 

jy t i n te rnal NiD intemal network is thereby completely separated internally from the other 

networks. This method of the decoupling of the external NI and the internal NID is also 

applicable to systems that Support only four or k of cour se also a pp li c abl e to s yst e ms t ha t s up po rt 
20 e nly four or fewer N4TP netw o rks ) . T he cited design is called the multipl e n e two r k d e sign in th e following? 

Ex isti n g o f, r es p ec tiv e ly, plann e d sy ste ms that s upport the ■ multiple - n e twork design normall y route MSiis in tha t? 
from a table (routing tabl e ), the n ext l ink(set)t o the desired destination that is currently to be used is determined. 
For each int e rnal (logical) network, the r e is thereby exactly o n e t a ble, and the tab l e s of these n etworks are 
25 i ndependent of one ano th er; - For th e se systems, a simple modification of th e se routing tables is now carried out such 

t hat in the routing tab les th e path (...) as the next to be taken can be not only a particular link(set) but also a di ffe ren t 
networ k; 



As an exemplary embodi m ent of the- i nv e ntion, a multiple network sy s tem that support s 32 MTP networks is 
30 a ss ume d. 



Giv e n an m c om i ng MSU. the s yst e m determ i n e s the ( internal) network identity (NrP) of the network to which this 
li nk b el o ng s^ ! die b a sis of the l in k at w hich th e MS U a rm ed. In Figure 1, this proc e ss is shown for an M S U 
having DPC-13 1, wh i ch is r e ceiv e d at a link b el onging to the linkset 17. In Figure 3. N1D- 3 is d e termin e d a s t h e 
5 i nternal NIB. As the next st ep, on th e ba s i s of the DFC of the MSU it is d e t e rmin e d wh eth er the SP repres e nts the 

en d p o i nt for the MSU, that is, whe th er the SPC of the SP (S P C depends on the NIB; in Fig, i it is the SFC-120 
belonging to N1D~3 !) agrees with the DPC of the MSU, or wh e th e r the MSU must be re r outed. 

If, in the manner d es cribed, the system determines that the MSU must be r e rout e d, the syst e m selects, on the basis of 
10 t he DPC of th e MSU, a line [or; row] from a routing tabi c b e longing to th e MID. This line contains the identities 
(fo r example, numb e rs) of the po s sible additional rout es (that is, Unk no ts), and specially designat e d id ent iti es (f o r 
example j - th e numbers 1 to 

C 32), which n ow repres e nt not l i nks c ts, but ra t h e r (the for example negative) int e rna ] NIB. If during rout i ng such a 

■11 -rout e " is recogniz e d (in Figure 1 , the ent ry 1 2 in the routing table of the NID"3 determin e s the "tunnel" to the 

jl5 n etwo rk havi ng NID-12 a s th e ne xt p a t h for th e B P C 131), the MID of the MSU i s co rr e s pondingly modified, and is 

!^ suppl ie d agam to th e routi n g, but this t i me in t he o t h e r network, which m ea ns that the syst e m again det e rmines, on 

O th e b asis o f th e D P C o f t he MSU, w h ether th e S P re p re s e nt s th e ondpoint for the MSU, and, if not tak e s information 

y: ' fe r th e r o uti ng of the MSU from a routing table belon g ing to t h e NIB (see Figure 1 ; the S P C be l onging to NIEM2 i s 

97, and the next path of the M S U travels via linkset H). Of course, network managem e nt messag e s ar e al s o rout e d 

correspo n dingly. 

□ With the excep t ion of th e production of test traffic and actual physical loops, using virtual tunnels all problems c an 

bo solved that can also be solved using the physical tunnels. 

25 In Figure 2, as an example it is shown how, using the present inv e n t ion, certain forms, important in 

p rac tice, of what is known as the incom i ng link se t / DPC scr ee ning can be s olv e d. Th e op e rator of a signaling 
tran s fer point (STP) offers SS7 interconn e ct c e rv i ces to other communication network operators. In the example in 
Figure 2. th es e ar e t he ne tw ork s Dl, D2, E : an d C2. A cc or din g t o fewer MTP networks. This design is 

called the multiple network design. 
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Existing or planned systems that support the multiple network design normally 
route MSUs in that, from a routing table, the next link or linkset to the desired 



destination that is currently to be used is determined. For each internal logical network, 
there is thereby exactly one table, and the tables of these networks are independent of 
one another. For these systems, a simple modification of these routing tables is now 
carried out such that in the routing tables the next path selected can be not only a 
particular link or linkset but also a different network. 

Given an incoming MSU the system determines the internal network identity 
(NIP) of the network to which this link or linkset belongs on the basis of the link at which 
the MSU arrived. 

Figure 1 shows this process for an MSU having PFC=131, which is received at a 
link or linkset belonging to the link or linkset 17. 

If the system determines that the MSU must be rerouted, the system selects, on 
the basis of the DPC of the MSU, a line or row from a routing table belonging to the 
NIP, This line contains the identities, such as numbers, of the possible additional 
routes, such as links or linksets, and specially designated identities, for example, the 
numbers -1 to -32, which now represent not links or linksets, but rather , the negative 
internal NIP. 

if during routing, such a "route" is recognized, the NIP of the MSU is 
corres pondingly modified, and is supplied again to the routing. But this time in the other 
network, the system again determines on the basis of the PPC of the MSU, whether 



the SP represents the endpoint for the MSU. If not, the system takes information for the 
routing of the MSU from a routing table belonging to the NIP. As discussed with 
reference to Figure 1 the entry -12 in the routing table of the NlD-3 determines the 
"tunnel" to the network having N1D=12 as the next path for the DPC 131. Also with 
reference to Figure 1, the SPC belonging to N1D=12 is 97, and the next path of the MSU 
travels via linkset 14. Thus, network management messages are also routed 
correspondingly. 

With the exception of the production of test traffic and actual physical loops using 
virtual tunnels, all problems can be solved using the physical tunnels according to the 
present invention. 

Figure 2 shows an example of how certain forms of an incoming linkset/ DPC 
screenin g can be solved using the present invention. 

th e a g re e ment t h e oth e rThe operator of a signaling transfer point (STP) offers SS7, 
also known as ZGS7, interconnect services to other communication network operators. 
In the example in Figure 2, these are networks D1, D2, E+, and E2. Other networks 
may make unlimited use of the STP for SS7 traffic inside their own networks. For traffic 
between the networks, however, there are the following limitations: E+ and D2 may 
communicate only with one another and with D1 . E2 may communicate only with D1 . 
In order to enforce these agreements, the operator of the STP must be able to prevent 



unauthorized traffic between the networks. He can accomplish this by terminating the 
linksets to the different operators internally in different SS7 networks. 

netw o rks , as sh o wn s ym b o lic al ly in ■Fi g m : e-j~ 

As is shown symbolically in Figure w^Z, the internal networks are then 
connected by virtual tunnels, in such a way that virtual tunnels are set up only between 
those networks towemfor which traffic is permitted. For example, for destinations 
(DPCs) that belong to the operator E2, no routes are set up in the routing tables for the 
internal networks 2 and 3 fcorrespondiTi^to D2 an d E4^ 3, corresponding to D2 and E+. In 
contrast, for destinations (DPC) in D1, special routes representing the virtual tunnels are 
for example set up in the routing tables of the internal networks 2, 3 and 4. 

it is to b e^eted-tenheThe limitation of the permitted traffic need not absolutely be 
limited only to entire for: ovcr a tf} networks. Rather, the routing tables can be constructed 
such that^-fe^am^ traffic from E+ is possible only to particular designated destinations 
in D2 T by making no entries in the routing table in the network 3 for destinations in D2 
that are not allowed. 

In Figure 3,as an example an interworking of various signaling systems (R1, R2, 
ISUP) is de s en b cd .shown. An interworking is realized between R1 and ISUP and between 
R2 and ISUP, but not between R1 and R2. An ISUP is located both in the internal 
network having NID=1 and in the internal network having NID=2. Externally, both 
networks use for example the same Nl, but use different point codes. 



A call between R1 and R2 is routed via the ISUP loop. For this purpose, it is 
sufficient to correspondingly set up the ZGS7 routing tables in both networks, as well as 
the routing tables for the call processing, and to construct the required speech bundles 
for the ISUP loop. The ISUPs of the two internal networks communicate via the virtual 
tunnel (shown symbolically) between NID=1 and NID=2. A physically looped signaling 
link or linkset is therefore not required. 

In Figure 3, NID=3 is determined as the internal NIP. As the next step, on the 
basis of the DPC of the MSU, a determination is made whether the SP represents the 
endpoint for the MSU, such as whether the SPC, which SPC depends on the NIP of the 
SP, agrees with the DPC of the MSU, or whether the MSU must be rerouted. For 
instance, in Fig. 1 1 it is the SPC=120 that belongings to NlD=3. 

A great advantage of the invention is that existing mechanisms (routing tables 
and multiple networks) can be used, at low expense, in order to provide purely virtual 
network tunnels, which previously were realized only physically. 

The invention can also be used without the multiple network design being 
support e d, but in t his case s up ported. However, the problems of a pp li ca tio n that can be solved 
using the tunnel design of the present invention are limited. u^mFor example, ifthe 
flexible allocation of the external NIs to the internal NIPs is not fully supported, but 
stakes place in 1:1 fashion, then the specified method cannot be used for the 
incoming linkset / PPC screening. As the number of internal NIPs that are supported, 



with otherwise flexible mapping of N I to NID, becomes fewer, the incoming linkset / DPC 
screening becomes****^ limited in its flexibility. 



Pat e nt cla i m s 

4r-54 g n a1i n g sy stem of a sig nal i ng p oi n ty t h at 

- for a r e ceiv ed-signali ng messa ge , d e termi n es t he int e rnal n e twor k i d entifi e r (NID) of the network to which the 
5 signalin g message belong s . 

takes, fr o m a r outing table corr e spondi n g -te t h e- n etwork iden ti fie r, items o f information f o r th e routing of the 
signaling messa g e, wher eb y i t acc e sses th e routing table usin g the sig naling point cod e (DP C) o f th e si gn aling 
message, 

determi n e s, o n th e basis of th e type of r o uting information taken from th e routin g ta ble; wheth e r an item of routing 
10 m f ormati o n is pr esent t hat indicat e s t he n ext li n k(s et) to be us e d, or that denotes a n e two r k id e ntifier, 

- again s up p l ies the si gn alin g message to the routing, if the item of rou ting information ta ken from the routing table 
is a netw o rk i dentifier. 

2. Signaling system-a ecording to claim 1 , 
iff e haractenz e d in -that 

m , t h e ne twork id e nt ifie r of a sig na l in g messag e i s d ef ine d [ o r edeterm i n e d ] b y thelin k foet)v ia which the signaling 

messa^e-w^s^eeewedr 

■™ ^-^rirga& ting system ac co rd i ng to c l ai m U 

flO etmmcterize d in th at 

1 y the networjc id e ntifi e r of a si gnaling message is indicated in the signaling me s sa ge i t se lf ; 

H : 4. Signali ng s y stem accordi ng to one of claims i to 3, 

characte ri zed in that 

25 with the aid of the c ited new ro uting, th e s yst e m swi t ch e s signaling m e ssag e s bet w ee n two differ e n t signaling 
systems. 

5. Signaling system according to on e of - claims 1 to 3c 
eharacterized in that 

30 wi th th e a id of the cited new r ou t in g, th e sy st em re a lizes an i nt e rnetworking with other networks. 



6 . M et h ed4ef~routmg, accordi ng to whi c h 

for a re c ei v e d-s*gnahng m e ssage, th e i dentity of th e ne twork -t o which the - signaling mess a g e belongs is determined 
en th e basis of a n e twork id e ntifier (NI D, NI) ; 



- from a ro utin g tabic belonging to the n e twork id en tity, items of information are taken for the routing of the 
sig naling messa g e, whereby th o routing table is acce s sed using the signaling point code (DPC) of the signaling 
message, 

on the ba s i s of the t yp e of routing in formation tak e n from the routing table, it is determined whether an item of 
routing info r m atio n i s pr es ent tha t indi c ate s a link or, r es p e ctiv e ly, Hnks o t that is to be u s ed for the forwarding of the 
s i g n al i n g m es sage, or that denot es a netw o rk i d entifier, 

the signaling message is again suppli e d to the routing if the item of routing information taken from the routing 

ta ble is a ne twor k iden t if i e r 



10 7. Method for routing according to claim 6, 

ch a racterized in that 

th e network i d entifi e r of a s ignaling mes s age is defin e d by the link or, respectively, linksot via which the signaling 
*^P- message was received. 

]i$ S . Method for routing a c co r d i ng to claim 6, 

\; charact e riz e d in that 

C the n e twork identifier of a signa li ng message is ind i cat e d in the signa l ing message itself; 

C 9. Method according to one of claims 6 to 8, 

l-£b cha r act e rized in th at 

\i the cited n ew r o uting is us e d in or d er to switch si g naling messag e s b et ween two different signaling systems. 

10. Method according to one o f cla i ms 6 to 8, 
characterized in tha t 

25 th e cited new routing is used in order to enable a network to realize a desired intern e tworking with other networks. 



Abstract 



Signaling system of a signaling point 

The invention is based o n the ob je ct of indica ti ng a signaling system that e nables network tunne l s (for exampl e ? - 
the int e rworking of di fferent signaling systems) in a simple manner. This object is achiev e d according to th e 
■ inve nti on using virtual n e twork tunnels. 



New patent claim s 



1 . Signaling sy s tem of a signaling point, that 

for a received signaling mes s age, det e rmines, on the basis of a network identifier (NIB, Nl), the identity of the 
n e t wo rk t o which the signaling message belongs; 

tak e s, f ro m a routing table b e longing to the network identity, items of informa t ion for the routing of the signaling 
message, wh e reby i t acc e sses the routing table using the signaling point code (DPC) of the signaling message, 

d eter min es, on the basis of the type of routing information taken from the routing table, whether an item of routing 
information is pre s ent that indicates a link or, respectively, linksot that is to be used for the forwarding of the 
signaling message, or that denotes a network identifier, 

a gain suppli e s the signaling message to the routing, if the item of routing information taken from the routing table 
is a netwo rk id entifier. 

2. Signalin g s ystem according to claim-K - 
characteriz e d in th a t 

the cited network identifier of a signaling message is defined by t he link or, respectively, linkset via which the 
signaling mes s age was received - . 

3. Signaling system acco r ding to claim 1 , 
feteH ict cr iz c d in tha t 

the c i te d n etwo r k iden ti fier of a signalin g me s sage is indicated i n the signaling message it s elf. 

1 . Signaling system according to one of claims 1 to 3, 
charac t eriz e d in that 

with the aid of the cited new routing, the system switches signaling messages betw ee n two diff eren t signaling 
s y s tem s. 

5. Signaling system according to one of claims 1 to 3, 
ch a ract e riz e d in that 

with the aid of the cit e d new routing, the system realizes an internetworking with other networks. 

6. Method for routing, according to which 

for a receiv e d s i gna li ng message, th e identity of the network to which the signaling message belongs is determined 
on the basis of a network identifier (NIB, NO, 
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f rom a routing table b e longing to th e network identity, items of information are taken for the routing of the 

signaling message, whereby the routing table is accessed using the signaling point code (DPC) of the signaling 
mes s age , 

on the basis of th e type of routing information tak e n from the routing table, it is determin e d wh e ther an item of 
routing information i s present that indicates a link or, respectively, linkset that is to be us e d for th e forwarding of the 
s ignal in g mes s age, or that denot es a network i dent if ier , 

the signal ing mes s age is again supplied to the routing if th e it e m of routing information taken from th e routing 
table is a netwo r k iden ti fier - : 

7, Method for routing according to claim 6, 
ch a ract e riz e d in that 

th e network identifier of a s ignaling m es s age i s defined by the link or, respectively, l i nkset via which the signaling 
m es sage w as r eceived. 

8. Method for routing according to claim 6 , 
c hara ct eriz e d in that 

the network identifier of a signaling mess a ge is ind i cated in the signaling message itself, 

9, Method according to one of claims 6 to 8, 
chara cterized in tha t 

the cited new routing is used in order to switch signaling m e ssages betw e en two diff e rent signaling systems. 

1 0. Method according to one of claims 6 to 8y 
characteriz e d in t hat 

the cited new routing is used in order to e nable a n e twork to realize a desired internetworking with other 
n et works . 

Although modifications and changes mav be suggested bv those skilled in the art 
to which this invention pertains, it is the intention of the inventor to embody within the 
patent warranted hereon, all changes and modifications that mav reasonably and 
properly come under the scope of his contribution to the art. - - 
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Substitute Specification: 

- - SIGNALING SYSTEM OF A SIGNALING POINT 
BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention generally pertains to signaling systems, and particularly to 
channel-oriented signaling systems. 

Discussion of the Related Art: 

Ordinarily, in channel-oriented signaling systems, such as the Signaling System 
R5, it is possible for a signaling point to communicate with itself or to set up a 
connection with itself, via a useful channel loop. 

However, in Signaling System 7, also called SS7 or ZGS7, this is not possible, 
although such loops would be advantageous for the solution of a plurality of problems 
including the interworking of different signaling systems. 

For the interworking of different signaling systems, it would be extremely 
expedient if all signaling systems interwork with a designated signaling system, rather 
than each signaling system interworking with every other. In addition, technical 
problems associated with using similar methods, such as incoming linkset/DPC 
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screening as set forth in protocol Q.705, §8, would also be solved. 

In ZGS7, a signaling point is identified by an address, called the signaling point 
code (SPC). If the signaling point code is used as the destination address, it is also 
called the destination point code (DPC). If a signaling point designates an originating 
address, it is called the origination point code (OPC). 

In general, level 3 of the message transfer part (MTP) cannot send a message to 
its own signaling point code or cannot receive a message from itself. Certain users of 
the MTP, for example TUP and ISUP, also normally cannot send channel-related 
messages to themselves, even if the MTP were to enable this. 

In order to enable such loops, special methods have been implemented that 
consist essentially of loops specifying signaling channels on which the destination 
and/or sender address are inverted or complemented. If necessary, similar user- 
specific modifications must be carried out for users. 

A solution to this problem would be to use what are known as physical network 
tunnels, wherein a link, known as a loop link, is fed back in a loop from a signaling point 
to the same signaling point, and two different network identities are allocated thereto, 
one at the input side and the other at the output side. 
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However, physical tunnels have the disadvantage that their use requires 
additional hardware, such as the loop links, etc., and messages that must travel through 
the tunnel experience an additional delay. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to provide a system that 
makes network tunneling possible. 

It is a further object of the invention to provide a system that makes virtual 
tunneling possible. 

It is another object of the invention to provide a system wherein the virtual tunnel 
considerably reduces additional hardware outlay and time delay without requiring a 
large development expense. 

These and other objects of the invention will become apparent from careful 
review of the following detailed description of the preferred embodiment, which is to be 
read in conjunction with study of the accompanying drawing figures. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 shows a method according to the present invention; 

Figure 2 shows forms of incoming linkset/ DPC screening according to the 
present invention. 

Figure 3 shows an interworking of various signaling systems according to the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present invention will now be described in detail on the basis of the system 
ZGS7, also known as Signaling System 7 (SS7). The description assumes a multiple 
network system that supports 32 MTP networks. 

In the ZGS7, a network is identified by an external network indicator Nl, which is 
contained in externally observable messages. 

In the messages, two bits are reserved for the Nl. Therefore, up to four networks 
can be distinguished in a node. Although a normal signaling link belongs to only one 
network, it is possible to sufficiently distinguish the network by allocating individual links 
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to particular networks. Therefore, the N I is no longer required as a distinguishing 
feature. 

In fact, there are systems already existing or in the planning stages that support 
more than four (e.g., 8 or 32) signaling networks. A network identity NID is internally 
allocated to each signaling link or link set, and an Nl is externally allocated to each 
internal network identifier NID. Networks having different internal identity can thereby 
use the same external Nl throughout. Each internal network is thereby completely 
separated internally from the other networks. This method of the decoupling of the 
external Nl and the internal NID is also applicable to systems that support only four or 
fewer MTP networks. This design is called the multiple network design. 

Existing or planned systems that support the multiple network design normally 
route MSUs in that, from a routing table, the next link or linkset to the desired 
destination that is currently to be used is determined. For each internal logical network, 
there is thereby exactly one table, and the tables of these networks are independent of 
one another. For these systems, a simple modification of these routing tables is now 
carried out such that in the routing tables the next path selected can be not only a 
particular link or linkset but also a different network. 

Given an incoming MSU, the system determines the internal network identity 
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(NID) of the network to which this link or linkset belongs on the basis of the link at which 
the MSU arrived. 

Figure 1 shows this process for an MSU having DPC=1 31, which is received at a 
link or linkset belonging to the link or linkset 17. 

If the system determines that the MSU must be rerouted, the system selects, on 
the basis of the DPC of the MSU, a line or row from a routing table belonging to the 
NID. This line contains the identities, such as numbers, of the possible additional 
routes, such as links or linksets, and specially designated identities, for example, the 
numbers -1 to -32, which now represent not links or linksets, but rather, the negative 
internal NID. 

If during routing, such a "route" is recognized, the NID of the MSU is 
correspondingly modified, and is supplied again to the routing. But this time in the other 
network, the system again determines on the basis of the DPC of the MSU, whether 
the SP represents the endpoint for the MSU. If not, the system takes information for the 
routing of the MSU from a routing table belonging to the NID. As discussed with 
reference to Figure 1 , the entry -1 2 in the routing table of the NID=3 determines the 
"tunnel" to the network having NID=12 as the next path for the DPC 131. Also with 
reference to Figure 1, the SPC belonging to NID=12 is 97, and the next path of the MSU 
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travels via linkset 14. Thus, network management messages are also routed 
correspondingly. 

With the exception of the production of test traffic and actual physical loops using 
virtual tunnels, all problems can be solved using the physical tunnels according to the 
present invention. 

Figure 2 shows an example of how certain forms of an incoming linkset/ DPC 
screening can be solved using the present invention. 

The operator of a signaling transfer point (STP) offers SS7, also known as ZGS7, 
interconnect services to other communication network operators. In the example in 
Figure 2, these are networks D1, D2, E+, and E2. Other networks may make unlimited 
use of the STP for SS7 traffic inside their own networks. For traffic between the 
networks, however, there are the following limitations: E+ and D2 may communicate 
only with one another and with D1 . E2 may communicate only with D1 . In order to 
enforce these agreements, the operator of the STP must be able to prevent 
unauthorized traffic between the networks. He can accomplish this by terminating the 
linksets to the different operators internally in different SS7 networks. 

As is shown symbolically in Figure 2, the internal networks are then connected by 
virtual tunnels, in such a way that virtual tunnels are set up only between those 
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networks for which traffic is permitted. For example, for destinations (DPCs) that belong 
to the operator E2, no routes are set up in the routing tables for the internal networks 2 
and 3, corresponding to D2 and E+. In contrast, for destinations (DPC) in D1, special 
routes representing the virtual tunnels are for example set up in the routing tables of the 
internal networks 2, 3 and 4. 

The limitation of the permitted traffic need not absolutely be limited only to entire 
networks. Rather, the routing tables can be constructed such that traffic from E+ is 
possible only to particular designated destinations in D2 by making no entries in the 
routing table in the network 3 for destinations in D2 that are not allowed. 

In Figure 3, an example an interworking of various signaling systems (R1, R2, 
ISUP) is shown. An interworking is realized between R1 and ISUP and between R2 
and ISUP, but not between R1 and R2. An ISUP is located both in the internal network 
having NID=1 and in the internal network having NID=2. Externally, both networks use 
for example the same Nl, but use different point codes. 

A call between R1 and R2 is routed via the ISUP loop. For this purpose, it is 
sufficient to correspondingly set up the ZGS7 routing tables in both networks, as well as 
the routing tables for the call processing, and to construct the required speech bundles 
for the ISUP loop. The ISUPs of the two internal networks communicate via the virtual 
tunnel (shown symbolically) between NID=1 and NID=2. A physically looped signaling 
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link or linkset is therefore not required. 

In Figure 3, NID=3 is determined as the internal NID. As the next step, on the 
basis of the DPC of the MSU, a determination is made whether the SP represents the 
endpoint for the MSU, such as whether the SPC, which SPC depends on the NID of the 
SP, agrees with the DPC of the MSU, or whether the MSU must be rerouted. For 
instance, in Fig. 1, it is the SPC=120 that belongings to NID=3. 

A great advantage of the invention is that existing mechanisms (routing tables 
and multiple networks) can be used, at low expense, in order to provide purely virtual 
network tunnels, which previously were realized only physically. 

The invention can also be used without the multiple network design being 
supported. However, the problems that can be solved using the tunnel design of the 
present invention are limited. For example, if the flexible allocation of the external NIs 
to the internal NIDs is not fully supported, but takes place in 1:1 fashion, then the 
specified method cannot be used for the incoming linkset / DPC screening. As the 
number of internal NIDs that are supported, with otherwise flexible mapping of Nl to NID 
becomes fewer, the incoming linkset / DPC screening becomes limited in its flexibility. 

Although modifications and changes may be suggested by those skilled in the art 
to which this invention pertains, it is the intention of the inventor to embody within the 
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patent warranted hereon, all changes and modifications that may reasonably and 
properly come under the scope of his contribution to the art. - - 
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Signaling system of a signaling point 

5 In channel-oriented signaling systems, for example in the signaling system R5, it is possible 
for a signaling point to communicate with itself, or, respectively, to set up a connection with 
itself, via a useful channel loop. In the signaling system no. 7 (called ZGS7 for short in the 
following), this is not possible. However, such loops are advantageous for the solution of a 
plurality of problems. For the interworking of different signaling systems, it is a significant 
10 simplification in implementation if all signaling systems interwork with a designated 

signaling system, rather than each signaling system interworking with every other. Another 
technical problem that can be solved using similar methods is incoming linkset [or: link set] 
/ DPC screening (see e.g. Q.705, §8). 

15 In the ZGS7, a signaling point is identified by an address, called the signaling point code 
(SPC). If the signaling point code is used as the destination address, it is also called the 
destination point code (DPC). If it designates an originating address, it is called the 
origination point code (OPC). In general, level 3 of the message transfer part cannot send a 
message to its own signaling point code, or, respectively, cannot receive a message from 

20 itself. Certain users of the message transfer part, for example TUP and ISUP, also normally 
cannot send channel-related messages to themselves, even if the message transfer part were to 
enable this. In order nonetheless to enable such loops, special methods have been 
implemented that consist essentially in the formation of loops by specific signaling channels, 
on which loops the destination and/or sender address are inverted/complemented. If 

25 necessary, similar user-specific modifications must be carried out for users. 

Another possible solution for this problem in systems that support the multiple network 
design (further explained below) would be what are known as physical network tunnels. In 
order to realize such a physical tunnel, a link (known as a loop link) is fed back in a loop 
30 from a signaling point to the same signaling point, and two different network identities are 
allocated thereto, at the input side and at the output side. 
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However, physical tunnels have the disadvantage that their use requires additional hardware 
(loop links, etc.), and messages that must travel through the tunnel experience an additional 
delay. 

5 The invention is based on the object of indicating a system that makes the network tunnel 
possible without the cited disadvantages. 

This object is achieved by means of a system according to claim 1. 

10 The inventive design of the virtual tunnel considerably reduces additional hardware outlay 
and time delay, without however requiring a large development expense. 

In the following, the invention is explained in more detail with the aid of the drawing, which 
comprises three figures. 

15 

The invention is explained in more detail on the basis of the system ZGS7. In the ZGS7, a 
network is identified by what is known as an (external) network indicator (NI) that is 
contained in the externally observable messages. In the messages, two bits are reserved for 
the NI; therefore, up to four networks can be distinguished in a node. Since normally a 

20 signaling link belongs to only one network, it has however come to be recognized that in 
order to distinguish the network it is sufficient to allocate individual links to particular 
networks. The NI is therefore no longer required as a distinguishing feature. In fact, there 
are systems - already existing or in the planning stages - that support more than four (e.g., 8 
or 32) signaling networks. A network identity NID (network identifier) is thereby internally 

25 allocated to each signaling link, and an NI is externally allocated to each internal network 

identifier NID. Networks having different internal identity can thereby use the same external 
NI throughout. Each (internal) network is thereby internally completely separated from the 
other networks. (This method of the decoupling of the external NI and the internal NID is of 
course also applicable to systems that support only four or fewer MTP networks). The cited 

30 design is called the multiple network design in the following. 



3 

Existing or, respectively, planned systems that support the multiple network design normally 
route MSUs in that, from a table (routing table), the next link(set) to the desired destination 
that is currently to be used is determined. For each internal (logical) network, there is thereby 
exactly one table, and the tables of these networks are independent of one another. For these 
5 systems, a simple modification of these routing tables is now carried out such that in the 
routing tables the path [...] as the next to be taken can be not only a particular link(set) but 
also a different network. 

As an exemplary embodiment of the invention, a multiple network system that supports 32 
1 0 MTP networks is assumed. 

Given an incoming MSU, the system determines the (internal) network identity (NID) of the 
network to which this link belongs, on the basis of the link at which the MSU arrived. In 
Figure 1, this process is shown for an MSU having DP0131, which is received at a link 
15 belonging to the linkset 17. In Figure 3, NID=3 is determined as the internal NID. As the 

next step, on the basis of the DPC of the MSU it is determined whether the SP represents the 
endpoint for the MSU, that is, whether the SPC of the SP (SPC depends on the NID; in Fig. 1 
it is the SPC=120 belonging to NID-3!) agrees with the DPC of the MSU, or whether the 
MSU must be rerouted. 

20 

If, in the manner described, the system determines that the MSU must be rerouted, the system 
selects, on the basis of the DPC of the MSU, a line [or: rowj from a routing table belonging 
to the NID. This line contains the identities (for example, numbers) of the possible additional 
routes (that is, linksets), and specially designated identities (for example, the numbers -1 to 

25 -32), which now represent not linksets, but rather (the for example negative) internal NID. If 
during routing such a "route" is recognized (in Figure 1, the entry -12 in the routing table of 
the NID=3 determines the "tunnel" to the network having NID=12 as the next path for the 
DPC 131), the NID of the MSU is correspondingly modified, and is supplied again to the 
routing, but this time in the other network, which means that the system again determines, on 

30 the basis of the DPC of the MSU, whether the SP represents the endpoint for the MSU, and, 
if not, takes information for the routing of the MSU from a routing table belonging to the 
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NID (see Figure 1; the SPC belonging to NID=12 is 97, and the next path of the MSU travels 
via linkset 14). Of course, network management messages are also routed correspondingly. 



With the exception of the production of test traffic and actual physical loops, using virtual 
5 tunnels all problems can be solved that can also be solved using the physical tunnels. 

In Figure 2, as an example it is shown how, using the present invention, certain forms, 
important in practice, of what is known as the incoming linkset / DPC screening can be 
solved. The operator of a signaling transfer point (STP) offers SS7 interconnect services to 

10 other communication network operators. In the example in Figure 2, these are the networks 
Dl, D2, E+ and E2. According to the agreement, the other networks may make unlimited use 
of the STP for SS7 traffic inside their own networks. For traffic between the networks, 
however, there are the following limitations: E+ and D2 may communicate only with one 
another and with Dl . E2 may communicate only with Dl . In order to enforce these 

1 5 agreements, the operator of the STP must be able to prevent unauthorized traffic between the 
networks. He can accomplish this by terminating the linksets to the different operators 
internally in different SS7 networks, as shown symbolically in Figure 1. As is shown 
symbolically in Figure [„.], the internal networks are then connected by virtual tunnels, in 
such a way that virtual tunnels are set up only between those networks between which traffic 

20 is permitted. For example, for destinations (DPC) that belong to the operator E2, no routes 
are set up in the routing tables for the internal networks 2 and 3 (corresponding to D2 and 
E+). In contrast, for destinations (DPC) in Dl, special routes representing the virtual tunnels 
are for example set up in the routing tables of the internal networks 2, 3 and 4. 

25 It is to be noted that the limitation of the permitted traffic need not absolutely be limited only 
to entire [or: overall] networks. Rather, the routing tables can be constructed such that, for 
example, traffic from E+ is possible only to particular designated destinations in D2, by 
making no entries in the routing table in the network 3 for destinations in D2 that are not 
allowed. 
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In Figure 3, as an example an interworking of various signaling systems (Rl, R2, ISUP) is 
described. An interworking is realized between Rl and ISUP and between R2 and ISUP, but 
not between Rl and R2. An ISUP is located both in the internal network having NID=1 and 
in the internal network having NID=2. Externally, both networks use for example the same 
5 NI, but use different point codes. 

A call between Rl and R2 is routed via the ISUP loop. For this purpose, it is sufficient to 
correspondingly set up the ZGS7 routing tables in both networks, as well as the routing tables 
for the call processing, and to construct the required speech bundles for the ISUP loop. The 
10 ISUPs of the two internal networks communicate via the virtual tunnel (shown symbolically) 
between NID=1 and NID=2. A physically looped signaling link is therefore not required. 

A great advantage of the invention is that existing mechanisms (routing tables and multiple 
networks) can be used, at low expense, in order to provide purely virtual network tunnels, 
1 5 which previously were realized only physically. 

The invention can also be used without the multiple network design being supported, but in 
this case the problems of application that can be solved using the tunnel design are limited. 
If, for example, the flexible allocation of the external NIs to the internal NIDs is not 
20 supported, but rather this takes place in 1 : 1 fashion, then the specified method cannot be used 
for the incoming linkset / DPC screening. As the number of internal NIDs that are supported, 
with otherwise flexible mapping of NI to NID, becomes fewer, the incoming linkset / DPC 
screening becomes more limited in its flexibility. 



& 6 

New patent claims 

1 . Signaling system of a signaling point, that 

- for a received signaling message, determines, on the basis of a network identifier (NID, NI), 
5 the identity of the network to which the signaling message belongs, 

- takes, from a routing table belonging to the network identity, items of information for the 
routing of the signaling message, whereby it accesses the routing table using the signaling 
point code (DPC) of the signaling message, 

- determines, on the basis of the type of routing information taken from the routing table, 

10 whether an item of routing information is present that indicates a link or, respectively, linkset 
that is to be used for the forwarding of the signaling message, or that denotes a network 
identifier, 

- again supplies the signaling message to the routing, if the item of routing information taken 
. from the routing table is a network identifier. 
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2. Signaling system according to claim 1, 
characterized in that 

the cited network identifier of a signaling message is defined by the link or, respectively, 
linkset via which the signaling message was received. 

3. Signaling system according to claim 1, 
characterized in that 

the cited network identifier of a signaling message is indicated in the signaling message itself 



25 4. Signaling system according to one of claims 1 to 3, 
characterized in that 

with the aid of the cited new routing, the system switches signaling messages between two 
different signaling systems. 



30 5. Signaling system according to one of claims 1 to 3, 
characterized in that 



AMENDED PAGE 



with the aid of the cited new routing, the system realizes an internetworking with other 
networks. 

6. Method for routing, according to which 

- for a received signaling message, the identity of the network to which the signaling 
message belongs is determined on the basis of a network identifier (NID, NI), 

- from a routing table belonging to the network identity, items of information are taken for 
the routing of the signaling message, whereby the routing table is accessed using the 
signaling point code (DPC) of the signaling message, 

- on the basis of the type of routing information taken from the routing table, it is determined 
whether an item of routing information is present that indicates a link or, respectively, linkset 
that is to be used for the forwarding of the signaling message, or that denotes a network 
identifier, 

- the signaling message is again supplied to the routing if the item of routing information 
taken from the routing table is a network identifier. 

7. Method for routing according to claim 6, 
characterized in that 

the network identifier of a signaling message is defined by the link or, respectively, linkset 
via which the signaling message was received. 

8. Method for routing according to claim 6, 
characterized in that 

the network identifier of a signaling message is indicated in the signaling message itself. 

9. Method according to one of claims 6 to 8, 
characterized in that 

the cited new routing is used in order to switch signaling messages between two different 
signaling systems. 

10. Method according to one of claims 6 to 8, 
characterized in that 

AMENDED PAGE 
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the cited new routing is used in order to enable a network to realize a desired internetworking 
with other networks. 



AMENDED PAGE 
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Abstract 

Signaling system of a signaling point 

5 The invention is based on the object of indicating a signaling system that enables network 

tunnels (for example, for the interworking of different signaling systems) in a simple manner. 
This object is achieved according to the invention using virtual network tunnels. 
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German Language Declaration 



Als nachstehend benannter Erfinder erklare ich hiermit 
an Eides Statt: 



dass mein Wohnsitz, meine Postanschnft, und meine 
Staatsangehorigkeit den im Nachstehenden nach 
meinem Namen aufgefuhrten Angaben entsprechen, 



dass ich, nach bestem Wissen der ursprungliche, 
erste und alleinige Erfinder (falls nachstehend nur ein 
Name angegeben ist) Oder ein ursprunglicher, erster 
und Miterfinder (falls nachstehend mehrere Namen 
aufgefuhrt sind) des Gegenstandes bin, fur den dieser 
Antrag gestellt wird und fur den ein Patent beantragt 
wird fur die Erfindung mit dem Titel: 



SIGNAUSIERUNGSSYSTEM 
SIGNALISIERUNGSFUNKTES 



EINES 



deren Beschreibung 

(zutreffendjhaes ankreuzen) 
m hier beigefugt ist. 

□ 



am 



als 



PCT Internationale Anmeldung 

PCT Anmeldungsnummer 

Eingereicht wurde und am . 



Abgeandert wurde (falls tatsachlich abgeandert). 



ich bestatige hiermit, dass ich den Inhait der obigen 
Patentanmeldung einschliesslich der Anspruche 
durchgesehen und verstanden habe, die eventuell 
durch einen Zusatzantrag wie oben erwahnt abgean- 
dert wurde. 



ich erkenne meine Pflicht zur Offenbarung irgendwel- 
cher Informationen, die far die Prufung der vorliegen- 
den Anmeldung in Einklang mit Absatz 37, Bundes- 
gesetzbuch, Paragraph 1.56(a) von Wichtigkeit sind, 
an. 



Ich beanspruche hiermit ausiandische Prioritatsvor- 
teile gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
gebenen Auslandsanmeldungen fur ein Patent Oder 
eine Erfindersurkunde, und habe auch alie Auslands- 
anmeldungen fur ein Patent oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der An- 
meldung liegt, fur die Prioritat beansprucht wird. 



As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are 
as stated below next to my name, 



I believe I am the original, first and sole inventor (if 
only one name is listed below) or an original, first and 
joint inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
is sought on the invention entitled 



the specification of which 

(check one) 

s attached hereto. 
□ was filed on 



PCT international application 

PCT Application No. 

and was amended on ______ 



(if applicable) 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, inclu- 
ding the claims as amended by any amendment refer- 
red to above. 



I acknowledge the duty to disclose information which 
is material to the examination of this application in 
accordance with Title 37, Code of Federal Regula- 
tions, §1. 56(a). 



I hereby claim foreign priority benefits under Title 35, 
United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and 
have also identified below any foreign application for 
patent or inventor's certificate having a filing date 
before that of the application on which priority is clai- 
med: 
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Patent and Trademark Office-U.S. DEPARTMENT OF COMMERCE 



German Language Declaration 



Prior foreign appplications 
Prioritat beansprucht 



98116018.7 Germanv(EP) 



25. August 1998 



(Number) 
(Nummer) 



(Country) 
(Land) 



(Number) 
(Nummer) 



(Country) 
(Land) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



Priority Claimed 

M □ 

Yes No 
Ja Nein 

□ □ 



Yes 
Ja 



No 
Nein 



(Number) 
(Nummer) 



(Country) 
(Land) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



□ □ 

Yes No 
Ja Nein 



ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem An- 
spruch dieser Anmeldung nicht in einer fruheren ame- 
rikanischen Patentanmeldung laut dem ersten Para- 
graphen des Absatzes 35 der Zivilproze&ordnung der 
Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1.56(a) meine Pflicht zur Offenbarung von 
informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen oder 
PCT internationalen Anmeidedatum dieser Anmel- 
dung bekannt geworden sind. 



I hereby claim the benefit under Title 35. United Sta- 
tes Code. §120 of any United States application(s) 
listed below and, insofar as the subject matter of each 
of the claims of this application is not disclosed in the 
prior United States application in the manner provided 
by the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1. 56(a) which occured between the 
filing date of the prior application and the national or 
PCT international filing date of this application 



(Application Serial No.) 
(Anmeldeseriennummer) 



(Application Serial No.) 
(Anmeldeseriennummer) 



(Filing Date) 
(Anmeldedatum) 



(Filing Date) 
(Anmeldedatum) 



(Status) 

(patentiert, anhangig, 
aufgegeben) 



(Status) 

(patented, pending, 
abandoned) 



(Status) 

(patentiert, anhangig, 
aufgeben) 



(Status) 

(patented, pending, 
abandoned) 



Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden kdnnen. 



I hereby declare that all statements made herein of 
my own knowledge are true and that all statements 
made on information and belief are believed to be 
true, and further that these statements were made 
with the knowledge that willful false statements and 
the like so made are punishable by fine or imprison- 
ment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false state- 
ments may jeopardize the validity of the application or 
any patent issued thereon. 
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Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfoigung der vorliegenden Patentanmeldung sowie 
mit der Abwickiung aller damit verbundenen 
Geschafte vor dem Patent- und Warenzeichenamt: 
(Name und Registrationsnummer anfOhren) 



And I hereby appoint 

Messrs. John D. Simpson (Registration NoJ$L342)_ Lewis T. Steadman41I T D?4)rWilliam C. StueberOjSJS^P Phillips Connoj_419 Jt 259) J Dennis A. Gross 
(24,410), Marvin MoodyJ16£49) 4 Steven H. Noll (28,982), Brett A. Valiquelj^XS^ Thomas I. RossJ20Z5XJ<evin W. GuynnJ2££27), Edward A. Lehmann 
2(22312), James D. Hobart (24J49), Robert M. BarrettJSOJ^^Jarnes Van Santen (Ij^S^, J. Arthur Gross (13,615), Richard J. Schwarz-^U^) and 



German Language Declaration 



POWER OF ATTORNEY: As a named inventor, I 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith (fist name and registration 
number) 




Melvin A. Robinson . (31 .87(I iZDavid R. Metzger (32,919), John R. Garrett Jg7JSS8)_a II members of the firm of Hill, Steadman & Simpson, A Professional 
Corporation. ' ' 



Telefongesprache bitte richten an: 
(Name und Telefonnummer) 



Direct Telephone Calls to: (name and telephone 
number) 

312/876-0200 

Ext. 



Postanschrift: 



Send Correspondence to: 
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85th Floor Sears tower, Crni-oaac 'MinoisJtQSQfL 



Voller Name des einzigen oder ursprunglichen Erfinders: 

gp^pipr-HMiryiflaLMt ngvjH 


Full name of sole or first inventor: 


Unterschrift des Erfinders .✓"'Datum 


Inventor's signature 


Date 


Wohnsitz ' 

D-82131 Gauting, Germany "P<X- 


Residence 


Staatsangehorigkeit 
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Citizenship 


Postanschrift 

Max-Klinger-Str. 28 


Post Office Addess 


D-82131 Gauting 
Bundesrepublik Deutschland 




Voller Name des zweiten Miterfinders (falls zutreffend). 


Full name of second joint inventor, if any: 


Unterschrift des Erfinders Datum 


Second Inventor's signature 


Date 


Wohnsitz 


Residence 


Staatsangehorigkeit 


Citizenship 


Postanschrift 


Post Office Address 
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